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(57)Abstract: 

PROBLEM TO BE SOLVED: To roll products having a wide range of 
thickness with the same grooved rolls by suppressing the generation 
of fins and hexagonal angularness in a sizing machine such as a 
sizer. 

SOLUTION: In all intermediate stands when the sizing machines are 
defined as a 1st stand, plural intermediate stands and the final stand 
toward the downstream from the upper stream, by adjusting the 
distance between the pass center and the groove bottom of the 
grooved roll in accordance with the thickness (t) and outside 
diameter D of the product of the metallic tube and taking the side 
relief coefficient Si of the i~th stand which is expressed by the 
equation I: Si=(Ai-Bi-1 )/Bi X 100(%), where, Bi-1 is the distance 
between the pass center and the groove bottom of the grooved roll 
at the (i-1)th stand and At is the distance between the pass center 
and the groove bottom of the grooved roll at the i-th stand as in 
the range of Smin to Smax which are respectively expressed by the 
equations II, III: Smin=-10.00.(t-D)-2.90, Smax=-1 2.94.(t-D)+2.29, 
rolling is executed. 
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Partial Translation of JP2000-334504A 

Equation 1 of Claim 1 in the attached computer-translation 
[Claim 1] 

where, Bi-1: the distance between the pass center and the groove bottom of 
grooved roll at the (i-l)th stand, Al: the distance between the pass center 
and the flange edge of the grooved roll. 

Items of Table 1 in the attached computer-translation 
[Table 1] 
Stand No. 
Pass size (mm) 



Items of Table 2 in the attached computer-translation 

[Table 2] 

Stand No. 

Condition 1 

Condition 2 

Condition 3 

Condition 4 

Condition 5 

Condition 6 

Condition 7 




JP.2000-334504.A [CLAIMS A 1/1 ^— V 

* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the rolling approach of the metallic conduit using the sizer which consists of two 
or more stands which have 3 or four pass rolls in the same side in 1 stand. In all the middle 
stands when making a sizer into the 1st stand, two or more middle stands, and the last stand 
toward a lower stream of a river from the upstream According to the thickness (t) and the outer 
diameter (D) of a product of a metallic conduit, the distance between a pass center and a pass 
roll groove bottom is adjusted. Side relief multiplier Si of the stand of eye (i) watch are 
expressed with following the (1) type Smin expressed with (following 2) and following (3) type, 
respectively It is Smax above. The rolling approach of the metallic conduit characterized by 
considering as the following range. 
Equation 1] 

>. = (A, -B.-i)/Bi-i X100 <%) (1) 

OEM. 

Snln=-10. 00- (t/D) -2. 90 (z) 
S nax= -12, 94 - (t/D) + 2. 29 { 3 > 

v 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rolling approach at the time of sizers, such 
as a sizer, performing the outer-diameter draft of a metallic conduit. In detail, it begins to bite, a 
crack is prevented and this invention relates to the rolling approach which can make a hexagon- 
head flare and a different thick metallic conduit using the same pass roll. 
[0002] 

[Description of the Prior Art] Generally, thinning rolling is carried out using elongators, such as a 
mandrel mill, and, subsequently the hollow element tube punched by the piercer in the production 
process of a joint non-metallic conduit (henceforth a metallic conduit) is rolled out to a 
necessary outer diameter using sizers, such as a sizer or a stretch reducer. The above- 
mentioned sizer and a stretch reducer are the almost same configurations, and a sizer explains 
them below. 

[0003] Drawin g 1 is the schematic diagram showing roll arrangement of a sizer typically. Drawin g 
2 is the sectional view of the rolling stand of 3 roll type sizer, this drawing (a) is an A-A sectional 
view of drawin g 1 , and this drawing (b) is a B-B sectional view of drawing 1 . For a sign 1 , a 
rolling stand and 2 are [ a metallic conduit and O of a pass roll and 3 ] pass centers in d rawing 1 
and drawing 2 . 

[0004] In two or more rolling stands (it is also only hereafter called a stand usually four to 15 
stand) where three pass rolls separated spacing of 120 degrees around the pass center O, and 
were generally incorporated by the radial in the same field as shown in drawin g 2 (a) and (b), 
connection arrangement is carried out and the sizer which is a sizer is constituted, as shown in 
drawing 1 . Around a pass center, arrangement of a mutual pass roll changes about 60 degrees of 
phases, and, as for an adjacent stand, is connected [ relation / between drawing 2 (a) and 
drawin g 2 (b) ] so that it may become. The number of use stands at the time of rolling is decided 
by the finishing outer diameter of a metallic conduit. In the last 1- number stand of a sizer, the 
pass roll of a radii configuration is used for constant path finishing, and the pass roll of an ellipse 
arc is used in the other stand. As an actual pass roll is shown in drawin g 2 (a) and (b), there is a 
gap between rolls, and to the groove bottom point E, although the flange edge F is not the 
location of 60 degrees of forward, it explains flange end position as a thing at the point F of 60 
degrees of forward henceforth. 

[0005] With rolling of a sizer, since there is no constraint of a tubing inside, in rolling of one 
stand, the amounts of thickening in the groove bottom section and the flange of a pass differ, 
and uneven deformation arises. Since rolled material is rolled out while 60 degrees of include 
angles of a groove bottom and a flange change at a time by turns, the thickness of the midpoint 
(the location of 30 degrees is said from a groove bottom or a flange) of a groove bottom and a 
flange becomes thicker than the groove bottom section or a flange, or becomes thin. This is 
called a hexagon-head flare or an angle flare, and it is easy to generate especially in a thick wall 
tube. 

[0006] It is necessary to bring a pass configuration close for preventing generating of this 
hexagon-head flare at a perfect circle configuration, it is necessary to roll out so that it may 
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hold down by the flange, and it is necessary to make thickness deviation of a hoop direction 
small. However, if what brought the pass configuration close to a perfect circle is applied to 
rolling of thin meat material, it bites by the flange, and **** will occur, it will begin to bite, and a 
crack will pose a problem. 

[0007] Therefore, it is necessary to respond thickly and to hold a pass roll, the number of roll 
possession increases, and which problem with insufficient increment and roll place of facility cost 
arises. Moreover, it responds thickly, and frequent roll exchange is required, time amount and an 
effort great for the reason must be spent, and it is a problem also in respect of productivity. 
[0008] The rolling approach which a pass center and the distance between roll revolving shafts 
adjust a pass center and a roll wheel base for all stands according to the thickness of the caliber 
roll (pass roll) of a predetermined configuration, and nothing and tubing and an outer diameter in 
the state of open [ greatest ], changes an average outer diameter whenever [ ellipse / of a pass 
roll 1 and controls the inside angle expansion of tubing is indicated by JP,7-16616,A about 
reduction of the number of roll possession, and reduction of roll exchange frequency. 
[0009] 

[Problem(s) to be Solved by the Invention] Although the approach indicated by the above- 
mentioned official report adjusts a pass center and a roll wheel base paying attention to 
whenever [ ellipse / of a pass roll ], it began to bite and it was understood are [ hexagon-head ] 
a flare and that the improvement effect of a crack is inadequate. 

[0010] In sizers, such as a sizer, the technical problem of this invention solves the defect of the 
above-mentioned conventional technique, begins to bite a wide range thick product with the 
same pass roll, and is to offer the rolling approach of the metallic conduit which can control and 
roll out generating of a crack and a hexagon-head flare. 
[0011] 

[Means for Solving the Problem] As for this invention person, the relation of the pass profile of 
roller between the stands which begin to bite with a hexagon-head flare and adjoin prevention of 
a crack stood on recognition of being important, he conducted various rolling experiments, and 
acquired the following knowledge. 

[0012] (a) At the time of rolling of the hexagon-head flare which is easy to generate at the time 
of rolling of heavy-gage material, or thin meat material, it is easy to generate, begins to bite, and 
generate a crack compared with the 1st stand or the last stand at the time of rolling in the 
middle stand where rolling reduction is high. 

[0013] (b) A hexagon-head flare is controlled by making small a difference (A-B) with the 
distance (B) between the pass center of the stand concerned, the distance between the flange 
edges of a pass roll (A) and the pass center of a just before stand, and the groove bottom of a 
pass roll. That is, by making the above-mentioned difference small, constraint of the rolled 
material in a flange becomes large, and generating of the thickness deviation of a hoop direction 
is controlled. 

[0014] (c) It begins to bite and a crack is controlled by enlarging a difference (A-B) with the 
distance (B) between the pass center of the stand concerned, the distance between the flange 
edges of a pass roll (A) and the pass center of a just before stand, and the groove bottom of a 
pass roll. That is, by enlarging the above-mentioned difference, constraint of the rolled material 
in a flange decreases and bites, and **** is prevented. 

[0015] (d) It begins to bite with a hexagon-head flare, and prevention of generating of a crack is 
possible by managing the side relief multiplier of each stand in the proper range, (i) Side relief 
multiplier Si of the stand of eye watch It is expressed with the following formula. 
[0016] 
[Equation 2] 

Si = (At - B,-v ) /B.-i xioo (%) 

<au. b,-i : (i-i) »iox^>F<o/i^t>^usiD-fl/(oiiiisiii) 
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[001 7] (e) A side relief multiplier is Smin which is determined by the thickness (t) of the product 
of a metallic conduit, and the ratio (t/D) of an outer diameter (D), and is expressed with the 
following type. It is Smax above. Generating of a hexagon-head flare and an edge crack can be 
prevented by considering as the following range. 
[0018] 
[Equation 3] 

SnlQ=- 1 o . 00- < t / D) - 2. 90 
Smax=*-12. 94 - (t/D) + 2. 29 

[001 9] This invention was completed based on the above-mentioned knowledge, and the 
summary is as follows. 

(1) It is the rolling approach of the metallic conduit using the sizer which consists of two or more 
stands which have 3 or four pass rolls in the same side in 1 stand. In all the middle stands when 
making a sizer into the 1st stand, two or more middle stands, and the last stand toward a lower 
stream of a river from the upstream According to the thickness (t) and the outer diameter (D) of 
a product of a metallic conduit, the distance between a pass center and a pass roll groove 
bottom is adjusted. Side relief multiplier Si of the stand of eye (i) watch are expressed with 
following the (1) type Smin expressed with (following 2) and following (3) type, respectively It is 
Smax above. The rolling approach of the metallic conduit characterized by considering as the 
following range. 
[0020] 
[Equation 4] 

S . = (A , — Bi-i ) /Bi-i X 1 0 0 (%) (1) 

o>mm, a i : ( i ) »b<0x*> F<D/t*-fe>* tnmn-)\,toy ?>i>mm 

Slin=-10. 00- (t/D) -2. 90 (2) 
S<nax=- 12. 94 - (t/D) + 2. 29 <3) 

[0021] 

[Embodiment of the Invention] Rolling mills, such as a well-known sizer and a stretch reducer, 
are sufficient as the sizer used by this invention, and the rolling mill which carried out connection 
arrangement of two or more stands (usually four to sizer:15 stand, four to stretch reducer:28 
stand) where three pieces or four pass rolls (with no illustration) separated spacing of 120 
degrees and 90 degrees around the pass center O, respectively, and were incorporated by the 
radial in the same field as shown in drawin g 2 (a) and (b) is used. Between adjacent stands, the 
roll of the sizer of 3 roll types or 4 roll types changes 60 degrees and about 45 degrees of 
phases, respectively, and is arranged. 

[0022] Drawin g 3 is the important section cross section of a pass roll, and is a mimetic diagram 
explaining the distance B between the groove bottoms E of the pass center O, the distance A 
between the flange edges F of a pass roll and the pass center O, and a pass roll. 
[0023] Side relief multiplier Si of the (i) stand which adjusts the distance between the groove 
bottoms of a pass center and a pass roll (B of drawin g 3 ) according to the thickness t and the 
outer diameter D of a product, and is expressed with (1) type by this invention Smin expressed 
with (2) and (3) types, respectively It is Smax above. It considers as the following range. 
[0024] Drawin g 4 is a graph which shows the proper range of the side relief multiplier concerning 
this invention. 

[0025] In this drawing, lines 1 and 2 are Smax of (2) types, respectively. Smin of (3) types The 
field which expressed and was surrounded by the line 1 and the line 2 is the proper range of a 
side relief multiplier. That is, a side relief multiplier is Smax. If it exceeds, a product configuration 
will become poor according to generating of a hexagon-head flare, and it is Smin. In the following, 
it begins to bite, a crack occurs and it becomes poor quality. Therefore, a side relief multiplier is 
Smin. It is Smax above. It considers as the following. Preferably, it is or less or more (Smax+3 
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and Smin) / 4, (3 and Smax+Smin) / 4. Hereafter, the distance between the groove bottoms of a 
pass center and a pass roll is also called groove bottom distance. 
[0026] Although either off-line or online is possible by forming a screw down device 
electromotive [ adjustment of groove bottom distance ], or hydraulic in a stand, it is desirable to 
carry out on-line. 

[0027] Here, adjustment of groove bottom distance performed in order to set a side relief 
multiplier as the proper range may be performed for the pass roll of all stands including the 1st 
stand and the last stand, although it is enough if it carries out only for the pass roll of all the 
middle stands when making a sizer into the last stand used toward a lower stream of a river for 
the 1st stand, two or more middle stands, and perfect-circleHzing from the upstream. 
[0028] Generally, in rolling of the 1st stand and the last stand, rolling reduction is low set up 
compared with rolling of a middle stand, it begins to bite and there are few hexagon-head flares 
and problems accompanying generating of a crack. 

[0029] In addition, side relief multiplier S1 of the 1st stand B0 when being referred to as i= 1 by 
(1) formula It is the numeric value defined by the radius of the rolled material by the side of 1st 
stand close (element tube). 

[0030] The example for which the outer diameter (D) of a product rolls out the rolling approach 
by 230mm, and thickness (t) rolls out two kinds of metallic conduits, 8mm and 45mm, concretely 
next by 1 1 stand numbers (the 1st stand, nine middle stands, the last stand) explains. 
[0031] By rolling of a metallic conduit with a thickness of 8mm, it is (2) types and (3) types to 
Smin. -3.25 and Smax It is set to 1.84. By rolling of a metallic conduit with a thickness of 45mm, 
it is Smin similarly. -4.86 and Smax It is set to -0.24. 

[0032] Therefore, when rolling out a metallic conduit with a thickness of 8mm, the side relief 
multiplier in rolling in a middle stand - By going up and down each pass roll of a middle stand, 
and adjusting groove bottom distance so that it may become the numeric value of 3.25-1.84 
within the limits, it begins to bite with a hexagon-head flare, and a crack can be prevented. The 
groove bottom distance of the 1st stand and the last stand may be adjusted, respectively so that 
the side relief multiplier in rolling in the 1st stand and the last stand may also serve as a numeric 
value of above-mentioned within the limits. 

[0033] What is necessary is just to make it the side relief multiplier in rolling in a middle stand 
serve as a numeric value of -4.86 — 0.24 within the limits similarly, when rolling out a metallic 
conduit with a thickness of 45mm. 

[0034] By the above-mentioned approach, it is begun using the same pass roll to bite a thick 
different metallic conduit with a hexagon-head flare, and generating of a crack can be controlled 
and rolled out. 
£[0035] 

[Example] The outer diameter rolled out the element tube (outer-diameter 300phi, the thickness 
of 7mm, 23mm, and 44mm) by 230mm using 3 roll type sizer which has the adjustment function 
of the groove bottom distance by the oil pressure pressing-down method to all stands by the 
total 11 stand numbers which consist of the 1st stand, nine middle stands, and a last stand to 
the metallic conduit whose thickness is 8mm, 25mm, and 45mm, respectively. The pass roll 
dimension a of each stand at the time of a criteria setup of groove bottom distance and B are 
shown in Table 1. 
[0036] 
[Table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/07/21 



JP,2000-334504,A [DETAI _« DESCRIPTION] 



5/7 ^— v 





?L®n-*Tffe dm) 


A 


' B 


1 
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11 
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[0037] It rolled out by changing the side relief multiplier of each stand by adjusting groove 
bottom distance. The set point of the side relief multiplier of each stand is shown in Table 2. 



[0038] 
Table 2] 
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-3.0 


-2. 1 
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-0. 1 
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1. 1 
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-0. 1 
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1. D 
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1. 1 
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0.0 
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0.0 


0.0 


0.0 


0.0 



[0039] The product obtained by rolling began to bite and the generating situation of a crack and 
a hexagon-head flare was investigated. The case where the case of being satisfactory was 
required for care and cleaning of O and a crack evaluated by x on the product with extent to 
which the case where begin to bite and a crack is not accepted in a front face at all about a 
crack appears thinly in a part of O and longitudinal direction. About the hexagon-head flare, the 
rate P of a hexagon-head flare defined by the following type estimated the degree of the 
generating, and it was square six, and the rate P expressed O for less than 5.0%, and it 
expressed O and 10.0% or more for less than 10.0% as x 5.0% or more. As comprehensive 
evaluation, it began to bite and the both sides of a crack and a hexagon-head flare judged the 
thing of O or O to be success. Results of an investigation are shown in Table 3. 
[0040] 
[Equation 5] 

P= (Ti-Te) / ( (D/2 -Tave) • ( 1 - cos 3 0 # ) ) x 100 ( % ) 
<&L. Te :«Kt77>^«Ortl90^|9, 

Tave : « #r&J © « IP S>¥*5«. 
D : Sfl^S, 

[0041] 

[Table 3] 
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[0042] In the case of thickness [ 8mm ], as shown in Table 3, the side relief multiplier of a middle 
stand - The example of this invention of trial No.3-6 which are within the limits of 2.9-1.0 was 
passing. The above-mentioned side relief multiplier began to bite especially trial No.5 of -1.0 — 
0.1, evaluation of the both sides of a crack and a hexagon-head flare became O, and it was very 
good, on the other hand — trial No. — it was begun to bite the example of a comparison of 1 
and 2, it became poor from the crack, and, as for the example of a comparison of trial No.7, the 
rate of a hexagon-head flare became 10% or more. 

[0043] In the case of thickness [ 25mm ], the example of this invention of trial No.9-12 which 
have the side relief multiplier of a middle stand within the limits of -3.9 — 0.1 was passing. The 
above-mentioned side relief multiplier began to bite especially trial No. 11 of -1.9 — 1.0, evaluation 
of the both sides of a crack and a hexagon-head flare became O, and it was very good, on the 
other hand, begin to bite the example of a comparison of trial No. 8, and it is poor from a crack — 
becoming — trial No. — as for the example of a comparison of 13 and 14, the rate of a hexagon- 
head flare became 10% or more. 

[0044] In the case of thickness [ 45mm ], the example of this invention of trial No.16-18 which 
have the side relief multiplier of a middle stand within the limits of -3.9 — 1.0 was passing. The 
above-mentioned side relief multiplier began to bite especially trial No.17 of -2.9 — 2.0, evaluation 
of the both sides of a crack and a hexagon-head flare became O, and it was very good. On the 
other hand, it was begun to bite the example of a comparison of trial No.15, it became poor from 
the crack, and, as for the example of a comparison of trial No.19-21, the rate of a hexagon-head 
flare became 10% or more. 
[0045] 

[Effect of the Invention] According to this invention, it is begun using the same pass roll to bite a 
wide range thick metallic conduit, and generating of a crack and a hexagon-head flare can be 
controlled and rolled out. Therefore, improvement in the productivity by reduction of the facility 
cost by reduction of the number of pass rolls, compaction of roll swap time, etc. can be aimed at. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the schematic diagram showing roll arrangement of a sizer typically. 
[Drawing 2] With the sectional view of the rolling stand of 3 roll type sizer, this drawing (a) is an 
A-A sectional view of drawin g 1 , and this drawing (b) is a B-B sectional view of drawin g 1 . 
[ Drawin g 3] It is the mimetic diagram which explains the distance between the flange edges of a 
pass center and a pass roll, and the distance between the groove bottoms of a pass center and 
a pass roll in the important section cross section of a pass roll. 

[Drawing 4] It is the graph which shows the proper range of the side relief multiplier concerning 
this invention. 
[Description of Notations] 

1: A rolling stand, 2:pass roll, 3:metallic conduit, Oipass center, F:flange edge, E : groove bottom 
point. 
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